OBJECTIVE -To evaluate perinatal outcome in pregnancies in women with type 1 and type 2 diabetes and the influence of preconception care 10 years after the St. Vincent's declaration.
I
n 1989, representatives of the government health departments and patients' organizations from all of the European countries met with diabetes experts under the aegis of the Regional Offices of the World Health Organization and the International Diabetes Federation in St. Vincent, Italy, and identified goals to be achieved in the treatment of diabetes (1) . One of the declared aims was that within 5 years, "pregnancy outcome of diabetic women should approximate that of the nondiabetic women." Previous studies have shown that such results may be obtained in women with type 1 diabetes by providing effective preconception care and intensive support to improve glycemic control before and during the whole pregnancy (2) (3) (4) (5) . However, this was achieved in selected populations and in specialized units. By contrast, several surveys done in nonselected, geographically based populations showed that the prognosis of pregnancy in women with type 1 diabetes remains poorer than that of the general population (6, 7) . Moreover, new issues have been raised by the increasing prevalence of type 2 diabetes in pregnancy (8) . Particularly, type 2 diabetes often remains unrecognized, and the rate of perinatal mortality in women with type 2 diabetes may be higher than in those with type 1 diabetes (9).
In 1986 -1988, a multicenter survey of pregnancies in women with diabetes was performed in France (10) . It essentially showed that the rate of perinatal mortality was 1.9% in women with type 1 diabetes and that the rate of major congenital malformations was 4% in both women with type 1 and type 2 diabetes, both of which were above corresponding rates in the general population. The main objective of the present study was to assess whether outcomes of pregnancies in women with diabetes improved 10 years after the St. Vincent's targets have been defined.
RESEARCH DESIGN AND
METHODS -In 1998, a national Diabetes and Pregnancy Study Group was set up with the support of the French Association for the Study of Diabetes. Twelve tertiary perinatal centers, all members of this group, participated in the present study (see list in acknowledgments). All women with type 1 or type 2 diabetes and a single pregnancy who delivered between January 2000 and December 2001 were recruited for the study. Gestational diabetes and multiple pregnancies were excluded.
All data were prospectively collected using the Obstetrical Quality Indicators and Data Collection aggregated database (11) , which consists of the following categorical variables: preconception care; HbA 1c Ͼ8% during the first and third trimesters; retinopathy, nephropathy, and their progression; gestational hypertension or pre-eclampsia; pregnancy outcomes (perinatal mortality, major congenital malformations, preterm delivery); macrosomia; mode of delivery; and neonatal complications.
Preconception care included information about the need for optimization of glycemic control before pregnancy, assessment of diabetes complications, review of dietary habits, intensification of capillary blood glucose self-monitoring (before and 2 h after each of the three main meals and at bedtime), and optimization of insulin therapy using three to five daily insulin injections or continuous subcutaneous infusion by an external pump. Capillary blood glucose target values were Ͻ95 mg/dl (5.3 mmol/l) before meals and Ͻ120 mg/dl (6.7 mmol/l) 2 h postprandial. Delivery of preconception care was recorded by diabetologists. HbA 1c measured by high-performance liquid chromatography (normal 4.9 Ϯ 0.6%) was obtained during the first trimester. Actual values of HbA 1c were not available because the Obstetrical Quality Indicators and Data Collection database only recorded HbA 1c Ͼ8%. Accordingly, a value Ͻ8% was considered as a surrogate marker of effective prepregnancy control. Retinopathy was classified as absent, mild nonproliferative, moderate nonproliferative, severe nonproliferative, or proliferative. Ophthalmologic examination was performed each trimester in women without retinopathy and monthly in those with retinopathy. Retinopathy progression was defined as a higher stage at last evaluation than that at baseline. Nephropathy was classified on the basis of prepregnancy urinary albumin excretion rate as absent (urinary albumin excretion rate Ͻ30 mg/24 h), incipient (30 -300 mg/24 h), overt (Ͼ300 mg/24 h), or renal insufficiency (creatinine clearance Ͻ90 ml/min). Progression was defined as a higher stage at last evaluation than that at baseline. Gestational hypertension was defined, according to the National High Blood Pressure Education Program Working Group on High Blood Pressure in Pregnancy (12), as a systolic blood pressure level Ն140 mmHg or a diastolic blood pressure level Ն90 mmHg after 20 weeks of gestation on two occasions at least 6 h apart in women with previously normal blood pressure. Pre-eclampsia was defined by gestational hypertension associated with proteinuria Ն300 mg/24 h.
Fetal deaths were defined as stillbirths Ն22 weeks of gestation or an infant weighing Ն500 g. Neonatal death was defined as the death of a live born infant before the 28th day of life. Perinatal mortality comprised both fetal and neonatal deaths. Major congenital malformations were classified according to EUROCAT (13) . Preterm delivery comprised delivery Ͻ37 weeks of gestation. Macrosomia was defined as a birth weight Ͼ4,000 g. Mode of delivery and neonatal complications (admission to the neonatal intensive care unit, respiratory distress syndrome) were collected.
Comparisons among groups were performed with the 2 test and Fisher's exact test when appropriate. Odds ratios (ORs) are reported with 95% CI. A logistic regression model was used to assess the role of independent variables on pregnancy outcomes. Statistical analysis was performed with StatView 5.0 software (SAS Institute, Cary, NC). The overall perinatal mortality rate was 4.4% (Table 2) . Among the 19 perinatal deaths, 15 were stillbirths, 4 were neonatal deaths, and 8 were associated with major congenital malformations. Congenital malformations occurred in 18 infants (4.1%) born to type 1 diabetic mothers in 13 cases and to type 2 diabetic mothers in 5 cases (Table 2) . Four terminations of pregnancy were performed because of major congenital malformations and two because of serious maternal complications (one severe renal insufficiency and one eclampsia).
RESULTS
The overall preterm delivery rate was 38.2%. Twenty-one pregnancies ended before 32 weeks of gestation (4.8%) and 145 (33.4%) between 32-37 weeks of gestation (106 relating to type 1 diabetes and 39 relating to type 2 diabetes). Among 420 live born infants, 126 (30.3%) were admitted to neonatal intensive care unit, and 44 (10.6%) had respiratory distress syndrome.
Among the 166 infants delivered before 37 weeks of gestation, preterm delivery was associated with maternal complications in 101 cases. In the univariate analysis, preterm delivery was associated with first trimester HbA 1c Ͼ8%, preexisting retinopathy, pre-existing nephropathy, progression of a retinopathy, and gestational hypertension or preeclampsia. In the multivariate analysis, Data are n (%).
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DIABETES CARE, VOLUME 26, NUMBER 11, NOVEMBER 2003 first trimester HbA 1c Ͼ8% (OR 2.2; 95% CI 1.4 -3.7; P ϭ 0.002), pre-existing nephropathy (3.5; 1.5-8.6; P ϭ 0.005), and the occurrence of gestational hypertension or pre-eclampsia (6.1; 3.4 -11.0; P Ͻ 0.0001) remained associated with preterm delivery (Table 3) . In 72 live born infants, birth weight was higher than 4,000 g (17.3%). A cesarean section was performed in 256 cases (58.9%), spontaneous vaginal delivery occurred in 145 cases (33.3%), and instrumental extraction was performed in 34 cases (7.8%). Among vaginal deliveries, 11 (7.6%) shoulder dystocia were reported, 7 infants weighed Ͼ4,000 g, and 4 infants weighed Ͻ4,000 g.
First trimester HbA 1c was Ͼ8% in 120 women (27.6%). Women whose HbA 1c was Ͼ8% had higher rates of perinatal mortality (9.2 vs. 2.5%; OR 3.9; 95% CI 1.5-9.7; P Ͻ 0.005), major congenital malformations (8.3 vs. 2.5%; 3.5; 1.3-8.9; P Ͻ 0.01), and preterm delivery (57.6 vs. 24.8%; 1.4; 1.1-1.7; P Ͻ 0.005) than those whose first trimester HbA 1c was Ͻ8%. First trimester HbA 1c was more frequently Ͼ8% in women who did not receive preconception care than in those who did (43.5 vs. 4.0%; 18.5; 8.3-40.9; P Ͻ 0.001). Influence of preconception care on prepregnancy control (i.e., first trimester HbA 1c Ͼ8%) and pregnancy outcome in women with type 1 diabetes and type 2 diabetes is reported in Tables 4 and 5. CONCLUSIONS -Our data show that the outcome of pregnancy in women with type 1 and type 2 diabetes remains poor in France in 2000 -2001.
Compared with French data obtained in the general population (14, 15) , a sixfold increase in perinatal mortality (national rate 0.7%), a twofold increase in major congenital malformations (national rate 2.2%), and an eightfold increase in preterm delivery (national rate for single pregnancy 4.7%) were observed. These results are similar to those reported in Northeast England in contrast to Norway (16), but selection biases have been suggested to explain these discrepancies (17) . In the same respect, our study may have overestimated the risk of perinatal complications because participating centers are tertiary perinatal units recruiting high-risk pregnancies. The present results are identical to that obtained in a comparable study performed in 1986 -1988 in France (10) and indicate that the targets of the St. Vincent's declaration have not been reached.
Our results confirm the dramatic deleterious effect of the absence of preconception care in women with type 1 diabetes because 80 -90% of perinatal deaths and congenital malformations occurred in unplanned pregnancies and in women whose first trimester HbA 1c was Ͼ8%. We also observed a very high rate of preterm delivery similar to that recently reported (18) . Both spontaneous and indicated preterm deliveries are increased in pregestational diabetes (18) . First trimester HbA 1c Ͼ8%, a pre-existing nephropathty, and gestational hypertension or pre-eclampsia were independently associated with preterm delivery in our study.
The prevalence of type 2 diabetes was rather low (33.6%) in our study at variance with that reported elsewhere (8) .
This may be due to a lower prevalence of this disease in France, to an unrecognized condition, and/or to recruitment bias in tertiary perinatal centers. Type 2 diabetes was associated with a 4.1% perinatal mortality rate and a 3.4% congenital malformations rate in our study. These results are in accordance with others reporting a high perinatal mortality rate associated with type 2 diabetes (9). Only 24% of women with type 2 diabetes received preconception care in our study, and a poorer attendance for effective preconception care, later booking for antenatal care, and poorer glycemic control during pregnancy may all contribute to the high rate of congenital malformations and perinatal mortality (9, 19) .
Our results show that when preconception care was provided, prepregnancy glycemic control was better achieved, and the rate of perinatal complications was similar to that of the nondiabetic French population. However, even among women with type 1 diabetes who are followed at least biannually in diabetes centers, preconception care was not implemented in Ͼ50%. This rate is similar to the estimated frequency of unplanned pregnancies in the 1986 -1988 French study (10) and in other surveys (20) .
The way to enhance preconceptional enrollment remains unclear. Several factors may promote preconception care, including higher educational level, higher incomes, regular employment, and encouragement from health care providers to avoid unplanned pregnancies (21) . Diabetes care providers should be warned of the failure of preconception care in women with diabetes. Furthermore, there is a need to improve access for all women with diabetes who are fertile to preconception care programs, including appropriate contraception. In this respect, patients' associations might be helpful. Data are n (%).
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Announcements in the media may also be efficient because, in one study, they led to enhanced preconceptional recruitment of type 1 diabetic women and to a reduction in perinatal mortality and malformation rates to general population levels (5). 
